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Abstract of JP6205452 

PURPOSE: To highly integrate a circuit and to 
improve the reliability by dividing a subscriber 
circuit by characteristics of respective 
elements to form them on a semiconductor 
chip. 

CONSTITUTION: An element which is to be 
an interface to a subscriber telephone set and 
is used with a high voltage as the operation 
power is formed in a bipolar process and is 
integrated in a first integrated circuit as a high 
voltage operation part 100. And an element 
which is to be an interface between the 
subscriber circuit and an exchange and is 
used with a voltage in the TTL level as the 
operation power is formed in a MOS process 
and is integrated in a second integrated circuit 
as a low voltage operation part 200. A codec is 
separated into an analog signal processing 
part and a digital signal processing part, and 
the analog part is integrated in the second 
integrated circuit as the low voltage operation 
part 200. The digital part is designed in a 
digital signal processing system and is 
integrated in a third integrated circuit as a 
digital codec 400, and a line concentration 
circuit 300 is provided between the second 
integrated circuit and the third integrated circuit 
to concentrate speech lines in a time division 
multiplexing systems. 
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(57) [SiKj] 

2mmms&tm3mm^^t<r>mizMm\si^3 o o«-k 




{ 2 ) 

1 

^fflif ^ *j«as lets o T^jft^a 03 ffl * * -7 i'=¥ 

Sit. **-bT^Si9*3SliE«OJDA#[HlK. 20 

;* ^ u ^ ffl tiT«fi£$ n-2>a*ja 2 X«W*« 4 ts® 

©3)DA#lHlK. 
[it*JS7] #SrolniA^[HlSlSSSg-r*32^«w3jn 
A#[HI8SIC*3UT. 

A-f ^/i-f tJgi^Stl, ■E-OAf'^x-f *^?.Sfi$n^ 

i?^<b$ny5:7=-< v^ji^T'—^^f^ 
iDA^iHi^t^n^nssi^n. gmsn^x-c v^S'ji' so 



!|#reV6 - 2 0 5 4 5 2 
2 

i^>if\yxnm-r^^^^wtm\zmti-ir^^o\z\^xm 
^mm^mfrr^^Mit^sct. ^mz.x\^^^::tt:^ 

mTftms] A-r-^^x-f t^iK^n. ^ 

©A-f c/x-i'd^e.sfflsnsfy^^iisn/tx^' v^^S'jux 

^>lt*^ 7 l5«©lnA#IllK, 

[»*«9] A-f ■:>x'r*ipcMA-i'>:7x-f T*D. 
t^m^i<Dmsi\ziS'\:^xAmw\^^■tllmm*^ 

8 l2ia®linA#lHlK. 

^mim. 8 IB«EOinA«lHiK. 

u*ffiViTeifiK$n^»^)S8x««*:^i o 
KScDlinA^lHlK. 
[IS*^ 1 2 3 ^Sc®jD A#lsIi|^*i»l^$tlS3JS^« 
0JnA*IilKi::*3i'iT. 

-< S?^';i/5'-5'tC^Snfea^=^fk^iF*H«-rs<!:^^{C 

?f-^{fc:LTA-f ■:7x-rjcm:^-r5?aF^{k^Si:. sig; 

^i^>if\.x^n^^WLm\zihtir^^';)\z\^xmtiSLm 
sfiffitt. A-f -^x-rt^^sn, ^oA-i''5x-<7j^^> 
^j^x-^'ic'«^r-5a#^©t. jpA^s^t-en-e 
y{i#ic^^UTinA«iH]S!<cffi#*-r^>M 2 g!^^ a 
m^^mmr^mmm\z^<^^x'A^^w:(otiiti^^^)\^ 

J:^lcLTM^«^$ig?T-r'5M2^a{t^a<i:. 



( 3 ) 

3 

1 3 la^OiDA^EK. 

1 5 E^JWSDA^lHlK. 

;i/3'*^?.-r'< i^^'^Pi^J^T^— -lE-O 40 

mm^\z^^\^x&,-hT^^2^m^t. ^^\^xfti> 

UTm*-r-5J:olw;ftoTl>-5iS*^ 1 8ieSiCDlH]A# 50 
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4 

2 0 ) ^ 2 sife^© « . ^ 2 ^mit^mo^m 
a;fj-r-57^';i/^'$fflv»T«tfi£$nTi.^«.a*«i sib 

^2 OI5$t(7>iDA#lEl%. 

2 2 1 ^st©ijnA#iiiti*<Si^sn«.3Stfea 

CDiDA^lHlKtCiSViT, 

tlDA^ESIiSiggSn. S«ffS:S!jf^«!lS<i:LTlJDA# 
mS«t©-f 7x-X«tg«ri^fTr«>i9i«£E«^^ 

J«$nSi««ffKif^gSt, i9«JEftf^a5i:JjDA«lHlgSO 

mw^t(om\zmi-f^n. ^mm^mi^mmhi^x^m 
iniA#iH]i^tSi^sti. ismK^mnFmrnthxiaxm 

me«lt©-f >^ 7x-X«ltE*i^fT-r'S.?i5«ffi^5g^=^ 
O S XSlr i-^TJ^fig^nS^ 2 *«|5IKt , 

S2*aiiiKt>'\-f5x-f trop^c^it&n. 

^ 'J^}Vt^1^=f-9\Z^^VX\hiJ\^. y'^'J^Jl'mm 
X - S 7 :^ D i/S # (cgJift L T tb :^ r ^ Pg^*^ e filfig 
Sn-57:^pyIl—r•;/ insist. *^6.eifigsn*f»^3a 
2 3 EKcoJnA^lHlK. 

* n-5 «^ ©x-r u 7 -> > s K±r s ± p {c jsatr 

0. 



( 4 ) 

5 

2 5 tB«t©in A#lHlK. 1 0 

m^m 2 7] m 3 mmmmt. 

2 3 Si^CDttlA^IsI^. 
2 7 i2e©iDA#IelK. 

mis*8 1 ©-T > 7 i- A«ig sriiifT-r s ;« fiff ffl 

O S IS tC i -D TJ^fig $ n^. » 2 a« HIK t . 
A-fOx-f tSi^^n. S2mSliI8StA'f -^x-f t© 

m3m^[°)SS<>:. 

S2m»[lHl8Sim3m«[m8S<i:©^^(Ci9:tt^n, 1)0A« 

m^ii. 50 
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6 

*^&«fiESn5 H t ^^mt-r^llDA^SK. 

[iS:^«3 0] ^2m«[sl!%». ^im«ll5l%^:l]DA 
#IhIK® SdffliaS t CD P5 > ^ 7 X - 7«^©;t j6©^ 

rolDA#liisi. 

S:-y->7'iJ>i^^jKS:2' fli©^ig[S:T:t-A*— 1}->7' 

')>if\^xv'^i?9)V^^r^^m^t.. ti^x^xu 

S*^3 Offi«©iDA«IeIK. 
[M^il 3 2} m 3 «ll[pli^(i , 

§mg5*i. A-r^7x-i* t^iK^fn. ^©a'T >:7x-f*^5 
^^mm-r^Simy^jii't. ^Lay^my^)^^*^^^ 

2 9 gB«©JDA«lHl^. 

t»*313 3] xv'^-5'<i:2l«7-i';i'5'tCDPBl(Cig| 

SLg**iatt6n, syi. ^my -< jv^o^mtsmzn^y 
xy^ov^tfimm^nx. x->^t-^'©ffl:'3*^^A*7> 
X 7 ^' JP^* © m:^ d^MSt S n-5 i ^ ic 75: o T S«3K« 

3 2 l2«OllDA#lHlK. 

^StW» 2 maielKt-^cD^ 3 i: WPalfcSitt 

6.n. iKixm^'&<r>um(r>mm\z^^ , f^zmm^n 
<D\!iti^^mm.\^xf^zmmM^<nx-hm}zmt^\., n 

^n. i)0A#Iil85©$iJWeK©*J1i|l»CcfcO. ^3«ffi[5I8S 
©ai:^3SB^S2mais]i^OA*SgJiS*^e«)i::S;^L. ii# 
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7 

*^e.«B£sn^iS^«2 9 ~ 3 4 ®vi-rnd» 1 JSirgsK 

[0 0 0 1] 

A^mii'f > 5' 7 X — 7. ^SRi^ij -X y sn 

^SRl^-5-0:35fttCi|-r -5 COTE'S. 
[0 0 0 2] 

^^m<DmX^m^ (Subscrib 
er Line Circuit ) «. JnA^EiS-f 7 J^i^S 
S.Z/rJ-xyi7 (coder & DECoder: CODEC ) T«tfigS 

T«8ffi-r2>. C:cDfcse>IC. lKlA#IllK«v BORSCH 
[0 0 0 3] BORSCHTffitl«. )k\Z&\i^^mm 20 

ttery feed) , 5^^ai0^g5T^9^0Stt4^S8*<%* 
ftJA^lHl^l-^esn-S-tJ— -:^«BE (surg 
e voltage ) $SlSrLTiOA$ll]%$^St-^iSmm« 
fS^^ (Over YoltageProtection ) , ln]A#^M^tC 

m#*SnA«IlI«lceti^-rsii¥{iim^2ltii«fii (Ringin 

g) , mxmm.mm<Dy'yi^^>y:tyi)i^(Dmai. ^ so 

$:i^tB-r-5l)nA#««i^««ffi (Supervison) . llOA# 

^ifeb. ffl^fi9<DijnA#m^«*^e.ffi«sn-57^-ci75' 
^Uft^* □ i^fi#J;:iE^ UTS(rl21iDA#@ig*BJcta 
t}-r^nmtym^mm (Coding/Oecoding ) , JjOA# 

3Sifettl«6 (Hybrid) . -E-UT. tt]A#lHl«^a®^^S»C 
SiKLTSDA*lHlKSKK-r ^l4K§lji«St6 (Test) * 40 

[0 0 0 4] SDA#iHjKtt. ^^>^jv^^mm 

(time slot assignment) SMfrT-S cfcp (C;4oT^^ 
bTiSI<i^r>*;i' (TX tine slot) ^tdST. 
fI5^V>^Jl' (RX time slot) ^giMlcgiJ^TT. i 

r-s. loA^iiiKfi, /N'T ':7x'f srXi^Mtcfie 

fflf -SfcAlc^^^ftE (line concentration) S:*>oT 50 
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8 

ViS. Ctlli. ±T03jDA#«iS«*^f^^lC®i§r-5t) 
ttT«;iVi(D-C. JJDA«Sg«03SSM««itffiU. - 
:£©iiI^TlDA#lHlli*aiibTafflt-*«S«gTfe-5. 
[0 0 0 5] 08«, z:®±5>i32ift«(DtnA«I=IK0D 
BORS CHTffifie**>:3;»^$^UTt» 
•5. dOHSJC^Tiplr. BORSCHTttltg^'aifT 
rs/tii). #lHlA#mi§« (1~N) tSgg$n«>iOA 

#©ii5]iK{coir. leoiDA^isiii'f >^'7x— 

9 (Subscriber Line Interface Circuit : SL I C) 
tim<OZl-y^yi7/y^ (CODEC/filter) 

[0 0 0 6] Vi)-^Lf3:ilAe>. SLIC{;«. a9tC^f 

ck^jc. mxmmmzm^mmt:^t&'r^mmmfi^&:Bt. 

[0 0 0 7] tc:575^ ^ICDJl^lCAl-jJ^-^XS^^se 
^LTSL I CSr»ars«-&. iDA#|5IK©$iJfflIgPlC 
M t ©-r > 7 X — X (t -5 5 V iKcDeSEE JH^ IZ 

SIC, ^^©^^tJcjiSUT. 0iJ;t«<£mff^^^O5g5^3-$ 
MOS^^T«^LJ:pi:UTfe. A-f JJ^-^IS tM 

[0 0 0 8] n-x-;/5'/:7YJU^«. SLIC 

t PCM/Wi;!^ tWPa^lC^^Sn. SLICIC5*L 
T«7:^Di/«^CD'f >^':7x-Xi;y^0, PCMA-f 

0j:^\zn\^x\t'f>('j^)im^(D^ >^yx.-7.iits. 



( 6 ) 

9 

[0 0 0 91 32^«0$!i^*il5Je>Sfci6tC, iOA 

IC:^oTV»«>. -e-COfc*, S-llDA#IlIlltw#«<DSL I 
iDA*IsI^tw*fbTCD*1)— t*;^*«Blt6T, iOA^EK 
[0 0 10] 

[^?gdt^*Ui:^i:T^)^Sl bft:*«oT*5!l3<^)g 

inA#0KS:*i«fr ;i <!: CSS. 
[0 0 11] ^-ic, — pw^ax-r T^-^/i^ 

^roj)nA#IUBSSrS«-r«)::ttC*S. 30 
[0 0 12] %=.\Z. ■3-'ryi7^7-^uifm^mm 

A#ChI8S$S«T-5 t 
[0 0 13] ^ESJC. SL I C<D$mn\Z, ii[i«ffift# 

mvct^'^m. t^nft 3?ife« osn a* iiiK=&S«t-«)c:t 

II*S. 40 
[0 0 14] «5H. 52^«tCt5ViTSJOA#Si£fili: 

n-x-y tx-c >'^';i':3 -X-;/ t <7) Pellet 
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10 

[0 0 15] JlDA#mSt8t3S^«<k<^^tca 
iSK*Jgj5£r-5^»c5!*-r-5S§ (xn-) fi#$. X 

A«iHii^$^#t-r s ;i t ic 5 . 

[0 0 16] 

^Sc(DlnA«[illS*iSi^3ni>32^ 
«K)lJ0A«[HlK(C-3ViT. iDA^lHli^iSi^Sn. Si« 
m^Ebf^mSt LTiDA#^ii«l<i:0-f >:5' 

^vwTt^-^xe-cj^fig^ns^i^aH^t. ^1^ 

ii*^fT-r?>^^TSifiK$n, -E-®«£g^^7&<Mosx 

:^^\zj:K)'T-:?^mmtRzsmn-r^m 3 mainK 

m2«fgisiKi^3«aisiKi:©ratc^tte.n, in 
A#iHiK$^«-r-5^ffliSB»cti£^Tx-r y^^nxmn 

[0 0 17] S/t. ±£®S3*a[|5IgHc:PlriT. 

■:7x'riiti^$n. -e-(^A-f •;7x-f35^6S«isn-5fiF 

5'Jl'^Jgx-^'fc^iftUTai:^r5#5iigi:, 

St, Cl<0«FB^Sg*^S.x-< v':?;mj^x-^'Sr§«bT 
^^L. 1 e-y h«^iS(t#tc^^UTffi:^-rsx'r 
^}V2-A^m^t. ^m^f^rm^zr^J^oizi^. -e-u 

T. x->^-3'tMm7^';l.5't(^FB^JcM#|gSiStt. 

^fz, ^my^)V9<r>ihti^\zn^>7.y>( 

UT. x->pt-^'<7)ai^;*^?./N*^>;^7-i'ju^'<73ta:^*< 

[0 0 18] 

[0 0 19] mWZ. *^?g(CJ:SJinA#[s]K08iE£^ 

inA^EKTfieffi^nsssjEEU'^ji'O^i 

[0 0 2 0] iiS^ffSL I Cg?l 0 0<^S-ii5^ffiSL I 
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11 

C (1~N) \i, SS@ElcB^e.n-5J:-p/W3j?-7X 

Cg510 0«. SL I ClCiStt-SSimSlCtoTSbf^ 
[0 0 2 1] <Saffi(ifPS2 0 on. MOSXSJCio 10 

5. -tuT. ssmff SL I cas 1 0 0 tsszsn. nm 

EES L I CgSl 0 0 i©-1'>$':7 3:— XtStlSMfr-r 
■5. J:ofiSm»lffa52 0 0\t, ii5«EESL I CgPl 0 

US) tcO'f >5'7x— Xt^O, /W^/x-YSrS 1^X21 

^EEi^-^juoe^^^aJsr^s^TS-sfimjESL i c 

§52 1 Oi, u—y'yi7/y^}Vi'(D7i-oifm^9!im 

m^-r^h=S>7i-OifZ3-y''yi;2 2 0 t;4^^«lfc$nT 
Vi^. ;i®{£m)ESL I Cg82 1 0«. JnA^lHlKO©! 
pes t O-f > 7 X i ;a ^ C M O S 5!l^^T«lfi£ S 
-5-LT, 7:hPi^zi-x-;/i7 2 2 0{J, inA#lsIi^ 

ift b Tin A#iHii^tc -5 D/ AgFjftgp t e «fiE $ 
n-s. 30 
[0 0 2 2} mmm sock, fiaffi&f^sc 2 o o tjg 

i(ifpaP2 0 o*if,§{isns*tsoDx-f 

^ jp^i^ $ X y u- + -> > b T^iD A« r t Jc^i- 
mL. e«ffi!if^ffl2 0 ojrPniD-rs. r?a:t»-5, 

§5 3 0 0«. JoA#cDttS8f-tS!-r)TlraA#lHlK©^)K:W 
;^iiif^*«lffll-r«>llDA#lHlSSW^ffliei5<7)$iJ{igHcJ:0, 
mH»lf^g52 0 0©1#€iDA#*3ll<iffll<!:LTffi^©jD 
A^i:«SiUTaiSK*J^j56t-^>^JU5^yu^-!fS53 1 40 
Oi, i0A«lHlK©®JffllS5<^©IIBllCj:-pT7> -f«y^$ 
n, ffimBEiflf^a52 O 0O^)£inA«S:SftfflltbT, 

COct^^i^JaeSa 0 0«. ^'-fi*:>t^:'J (time 
memory ) Sr^liT^ST-S d i A^T^-S. 
[0 0 2 3] v'5';l'3-x-yi'4 0 0«, ^iSg5 3 

0 0 tPCMA'f'^x-i'twFBiicst-t^n. -^ji^^yu 
5'-y-S53 1 od^^,§fi$n-5-r-< -:^5'jufi^$?3F#{t:b so 
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12 

[0 0 2 4] 6;±oJ:^^«figfcS^i/iT. :k\z, 

[0 0 2 5] amJESL I ceCl 0 0<7)§-lS«ffiSL I 

c«. iJDA#iHjiiit^n^^ni : iTSi^^nxisD, 
^imiE^-l&f^mjliiUTSttT. ln)A#IIK«ltcD'f 
>5'7x-xafi|*iEfTr-5o ;i<^)SmBESL I CSBl 
0 0 S-^J^-rSSg^ H. iDA«|5lJ|t«-r'5iS«JBE«# 

m&^n^. -rfs-t)-^, nm^sL i csi o o«. 

[0 0 2 6] iSiMEESh I CS52 1 o«. ismffi 

SL I cg5i 0 0 tSig^sn. inA#imK®SJfflia5tra 

< >^'7x-Xi:;^^I^T:K^$nS. Cl©<SmEES 
L I CS5 2 1 0©eif£m^tt. lH]A#IiIK®SiJI9g5Jr?* 
■r*fi«JEU'<Jl/©'ft#XO'r 7 X— X izf3i^(D 

[0 0 2 7] C©J;^{C. *:%?^{CiJV»T(i. SLIC 

mm<tii^^mtfi^iimz-monf^miti!)i-sjm\z 

[0 0 2 8] ^tz, ttM&m\z^^^x. 7i-uifmmi& 
SL I C2 1 Oil^U^-yT^lCJgfigf-SCliJS^T^-S. 
CS52 1 Ot-i^C-r^CtT. igA«SlKOl!f^Xg 

^K^mi3^\z^^^\<D^M^m^tvxm.mi,x. ^f^ 

*<oT. :L<Dv'-<~J^)V:n—7'yi7 4 0 0^Pim\z^m 
fsi-^fcLT. ^&cDinA#^r >^;i'*s#5i-fiJ:;&^ 

[0 0 2 9] m2\t. ±I2(^)SL I Ctw:PI/iT(^^D-y 
i7«fi£0Tfe^. [^B3{C^rJ:-5»C, SL I Cf^gTHSm 

•r:rj:|p^, Sbf^^ai (Vcc) <DnS.U^MZ^Ki^U 
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13 

L»Ttt. 9 0 ViSOA-f Jl^-^Xet. 2 0Vfft©A-< 
[0 0 3 0] ^-r. 9 0 VI50/\'-fx}^-7l@lC.tt>T 

m^^ti^^ 1 ismffi s L I c 1 1 0 tt. iioa#I2JSic 

)6^5^^.7-f ^SftSSl lit. IniA^ESit^iK* 

•fe>Xfi6l 1 2 ttlA«OttlHcJ:0iiigK$iJWRCX 10 
ttiSM^watS^fr^fc^OUU-ffiSigUl 1 3t. a 
®^«&Ofc*©/'«7-h7>>?:^5'l 14t$-&^T^ 

[0 0 3 1] 2 0 va/X'-YTlt-^XeiCi-^TJ^ 

j$$n-&m2sm£SL I c 1 2 o(^. mmmm<r>mi^ 

t:mm'r^mm^^mm (Battery Feed Controller 
) 12 It. isa^.mmmt<D-(>'$'yj^-7.tfiK>, 

^^m-^S^a-r-SA-r:/'; HSS (Hybrid Irans-mls 

son ) 1 2 2 1. iiaxm^mtmm}i'--:fim^T^}i' 20 

—Zfm (Longitudinal Loop) 1 2 3 t. U>i^I-U>y 
(Auto Ring Trip) 1 2 4 t, iOAWmS^t J: C 

$ n-5«|g c^fi (^#in«)S{tl $SlfT-r s 7^ u / - 

(Telemetering) 1 2 5 t. S^KBU (Polarity R 
eversal ) 1 2 6 t $^•g•^t?^^5. d®^ 2 iSmjES L 

1 C 1 2 0 2 0 VigHUT<7)mi!IS'i!)f^m 
iStUT. A:*$nsS^S«!lS-r-5^^TS-r)T. » 
liSSffiSL I C 1 1 0 tfiSffiSL I CgS2 1 0 to 

-tUT, ^2smffiSL i c 1 2 ojz 

=fcO> »i;S«flESL I C 1 1 0*ie,§^tSn-51i!liffi 30 
M^tC^ift^nT. fi«ffiSL I caJ2 1 0^7:^ni^ 

2 2 otcm^sn, fli«msL I CBS 

2 1 0Xtt7:^ai/■3-x«yi7 2 2 0 75^e)Sfi$tlS« 

^ti^^^-^nx. ^i^mffiSL I CI 1 oicai:^3sn 

•5. 

[0 0 3 2] SSfw, emmSL I Cg52 l 0«. S2 
aHEESL I C 1 2 0 tiOA#lHJK®affllgRt(7)PB^(ci$ 

is^nx. ^2;5mssL I c 1 2 ORz^y^aif^- 

x-yi^ 2 2 07&iSHl:^Sn-5«Jlfi^*iDA#[HlKCD® 40 

^ix^Mmim^f^2mns.si. i c i 2 oxt±7:f-p 
yn-7'->i' 2 2 otrHJjjD-rs. -r;i*D^. ig«EESL 
I ca52 1 o«, mxmm^<Dmm&t(D-(>^y3i- 

^lOfiHEESL I C852 1 on. UDA^^iStllCOtt 

Si«#*§ffr«)/t«e>tc. iDA#iHi!so^fflifisw$fj»ic 

J:0JDA#!Hl^$-a*^r^./i:ftOx3-y2 1 1 t. iJD 

^fflie5©©ip«c±oTiinA#is]«i$s^-r-5^;i'f'yu' so 



!^^¥6 - 2 0 5 4 5 2 
14 

i7^2 1 3t. SSJSntiDA^Ill^tllDAWlHlK©^ 

mmt<omx^mm^-scz^mmmn<D-c >^yj^-7. t 

7i«)^fflI-1'>:$'7x-7>SS2 1 2 t*^^T^i•5, 

[0 0 3 3] ccoj:^!:;. SSBffW-'WJJ^-^XgTS 
«ffiSL I CS51 0 0*JgiS-r-5J;5ICLTVi-5WT. 
SL I C^»«bfcllS©ft«tt*m<;i-5. ^/t, 
J; 5 ^iiSBEUlK t □ - i7 © J; ^ ;/iem[5]8S t $r 1^ 
— jj£^<is5^v7'{cjgf£t--5;:tt>wt6T«*«)*t. *^ 

«iaffl5^)-*Tt>iamjE«#©i!i3ia5^i-ti^B#tc5s^u;^ 

ttntf)a:^>i<;5:^.J;-5;iilSi:&:^<rct3&«T^. $ 
SIC. g6a3JEtfefef8<Ii::fTX.«)J:5lc;a:.5®-t!'. ^'^I' 
SS:J:0^<$a»CfT^Clt*<-C#-5=fcplC^S. iOX. 

MlcSSMf ^ c t *«-5i«g t Ji ^) . 
[0 0 3 4] 'A\z. ^^miz%^:n-y'yi7/y>< 

[0 0 3 5] n— r>:^i^/7-r;i/^'tt, a/ 
DSJIftSS. D/AS!^g5, mB^-i>t:PCM'T-i$'lZ 

asc^j-txi' -i^^juw-^^aasc^i-t^^Ts;! tic^ 
'^9)vm^msM^t.\z^f&\^xmkr^. 

[0 0 3 6] ::i—'fv^/'7'<)\'9<r>T-^u 

^m^v^m^%\t. <saBESL i C2 i ot-i^cu. 

lli;^'y7'{CMOSXST)gJ5KT^. Zl—T'v^/y^ 
)\'9\Zi&\^X7±u^^^^^Wt^7-yu'f3-=f'y 

^ 2 2 o«. T^^-Di/m^^ST^-^ ■:^5';i'^i^ic^jfe-r^ 

A/DSSiaSPt. 5'^'>'^;U{t^*7:fDi/<t#C^|fe 
-r5D/A3:iftg5t*»^:f5:'5. ^^UT. T^ufn—^ 
v^2 2 OOA/D^^SBSlXD/A^JftgStt, SBd'S* 

Ji. Th-f^XhU'-h (Nyquist rale) ©2' (N : g 

-rJU^ (Anti-Aliasing Filter: AAF) y<7)!3i 
ti®8llc||^plfigti^.5. 
[0 0 3 7] — 7^4- v'rS'Jl'rJ— xyi^4 0 0«. I' 



I 
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15 

7-A±i^<D^i±mm^^^izm>, L;t7&*-3T. x-rv* 10 
S-SjaS, SB#Ma{k (aging ) . ^w^c^t-r-ssc^ 

[0 0 3 81 03^±, :^mmiZ%^U-y'vi7yy^)V 

a— r-;/i7 2 2 Oi. 5'^Vi'}Vm^^^Wr^'r^i? 
:$';Hi— 5^-;/:J7 4 0 0 i*^e^O, Sit. i)nA#*»^® 

m-^*pcM/w;7x-i'»cm*-rsfc86®2iMg6i:, p 20 
a r ^ ;t i?) © § m Bs t s: « A T t » 5) . 

[0 0 3 91 7:?-ni^n-7'>;;i7 2 2 0«. n— x>y;^ 

T. {£mJEi(lf^S82 0 0 irSLTfeO. A/D^ifegS2 
5 1 tD/Aa:iftg52 5 2 ticE»sn«. 
[0 0 4 01 A/D^ift8t2 5 Its. <S^SSL I Cgf 

2 10 t^iKsn. *-/■;— y->7'u >i^Nf fcx-f u t 

->>i^ (aliasing) ^ESifrSfc^C. ffiSEESLIC 

852 1 0A>s§m^n•57:^^^/^i^<&^tj^^T*7'>^ 30 

X'f 'J7^'>i?'7^';^^' 2 2 1 t, C®7>5^X-l' 'J T 

>'>i^7^';i/^'2 2 \ii^)v=^zfvi;^m3 1 otcDrai 
{::Si^sn. 7>5'X'f 'J7->>i)^7-i';i'5'2 2 1*^^ 

A^SS^ (Analog Sigma-Delta Modulator) 2 2 2 ^$ 
[0 0 4 11 S4IC. 7-ruif£.-^^mm2 2 2(73^ 

T-SSiiS^^bTii^. C©T:J-Dys-A^i8S2 2 
2«. X-f -yf" (switched capacitor) S: 

?iJfflL>5:S[5J-S§2 3 1, 2 3 2 2 a:<7)«Ei^}&JS ( 2nd 
order cascade form ) T^SiL. -eUT, a^}'S2 3 
2 0t«:^3*ttliiS2 3 3ICH11JDLT, iSKib J:^ fT-S 

[0 0 4 21 ^ft. D/'A^^ffi2 5 2«. ¥it7-<;U 
^ (smoothing filler) 2 2 3 S:fflViT«!fiK$nTVi 
•5. c:©^rt7^';i/5'2 2 31*. x^Jl'^yUi7+>-8E3 50 



!t#re¥6-2 0 54 5 2 
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2 0 t(£@ffiS L I Cg62 1 0 

)VJ':/Vi7^^z 2 0»zioTS*?$n;t5^-\'>4i;nc 
mmz^^ihij-r^. 

[0 0 4 31 — S3lC^-r7^^'>'^';i'=l-7^-yi^4 

oo«. =i-y''yi7(Dy'^z^^)]^m^mm^^^5)-mv 

-7^yi7 4 0 0«, ?$^{bSS4 5 1 tW.^m4 5 2 t»C 
[0 0 4 41 ??-^<te84 5 1»±. -^JV^zfUi^^&a 1 

^JSStS:<Sse>-55^i^;<— (decimator ) 4 0 1 t. CI 

©7^->;*— 5'4o i75^s§m$n-57^-<'i^^';pm^i£a 

(Tx Band Pass Filter ) 40 2 t, 2im 

y^)Vi'A0 2 t.mm-p cu/s-K ^ hnrnzmm-^ 
T^my>()V^ A0 2i)'^i\h^^n^y'^i^^}Vi^i& 

C M /N'T >j7 x-f {cm:^-r^ffffi^ (coiDpressor& PCM 
interface) 4 0 3 iSrWUTV^-S. 
[ 0 0 4 51 a-§-g54 5 2«, SMPCMA'f r^x-f t 

«i^^?ti. §<iPCMA'r^7x-i'*^e.s<t$n-5^$#<k 

x-:J'»c^-§--r-5#3iS (expander&PCM interfac 
e) 4 1 1 c:©#5il§4 1 1 tmi^^ti. #3Si§4 

m^miz^±^ntzm^m^t:mm-r^S:my^jui:^ 

(Rx Low Pass Filter) 4 1 2 t. Z.(D^my >f JV^ 4 

i2tssgsn. Sfi7-<;P5' 4 1 2*^&s«sn-55=^ 

S (interpolator) 4 1 3 SKIff4 1 3 

■fui7^&3 2 0 toDmizmm-^n. mmu4 1 3*^5. 
§{isn^x-<->-^';i/^3^7^-5'$, if«yKPDM7^ 

-^'icg!iftLTxv;!/^yu57-y-3?3 2 o»cUi:^-r«.7' 
-rv'^yPS- A^SSig (Digital Sigma Delta Modulate 
r) 4 1 4 07tC, i'rJ'JUS 

-A^^|g4 1 4©ei^««JSr:/D-yi7«fig0T^f. 
[0 0 4 61 CtOcfc^C x-i'v?^';!'^— x-yi^4 0 0 

xzi-fI^05g±$l»it-rsc<i:*<^I«gi:^-S. c©x 
n-{I^©M5*<^>i*lC. ^mt&4 5 1 t«^a54 5 
2 iwmiCXn-^eSSr^ttSi-ptCLTVi-S. 
xn— ^Sffi (echo cancellator) it. a#SB4 5 2© 

Sfi7^'>)i'5'4 1 2©iii:f3^stc}Si^sn. S{t7-i';i'^' 

4 1 2©t^^:f3^•/^•7>X^fiStLTai^■r-^>A^>;^7^' 
(Digital Hybrid Balance Filter ) 4 2 1 i. x 
— 9 40 1 ®ttl^*^e/\*7>X7-f JU^' 4 2 1 «5ai 



( 10 ) if#ra¥6- 2 0 5 4 5 2 

17 18 

^^®^LT, ^!6^S;a:X3— m-^SrSlK5<i^^gg4 2 4\iy h<^^-(-)-S.yi7U>i^ (dynamic range) t 1 

2 t^^Sm^Sn?.. 2\dy hmS.<DiEm& (accuracy) di^ftSn^. ^Z. 

[0 0 4 71 iU-hOJ:5)S:x->>t-->3 mSy^Jl T. CO^fr«:^-r/t*e)*SIJS0!lTtt. T^ays-A 

^'j>if. ^my'<ji'^'j>if, mm. Rw^xn-^^ s:^s2 2 2i£. 2geiE^j^c^^isi§T*^-r-5. $6 

-7^<yi7 4 0 0T, x->/-->3>S.i;aF^JCj;oT3l =^^7. h hT&-5 8 KH z CD 2" fl§ 

#g$n.5?«M<DJSSSr. 0 6fC5^T. cn^)®i3®S: -Cfe^)!£fS*«$>SC!)-C. 128fS01. 0 2 4MHzC9 

[0 0 48] s3ic*-rmi^S83 0 o«, m^mm^m -a. ufe*<oT. y^\'^^r/'^i^$'mm<Dm^^2 

n-r^-7)V^-:/Ui;-*)-m3 I ORUy'-^Jl^Z/Up-^^ 10 3 1 . 2 3 2 tt. 1 . 0 2 4 MH z ®Sifi^&*=^-r«.:t 

m\Z7-ruifzl—^yi; 2 2 0©A/D^^ffi2 5 1 2 W^iStSCi&^fr-r***, ffiSfC:^— 7 <y y« 

^asi^^nxijo. s^c. 7=v;i.^:ru'i7tj-gR3 2 0 i.fs.\*^m^xtb^) tcioTj^-i' >i;5^$n^©x. tt« 

tt. a:^;®Itr7^Di/zi-5^-yi7 2 2 0©D/A^^g5 S2 3 3 S«$n-57:hoi^fl^$ 1 . 0 2 4MH 

§83 1 oom:^)Sffitt. -x-f ->*^'jpn-x-vi7 4 0 ooigp j-a:iiTs. -^-oi^a, 7i-uifi:-t,^ms2 2 2<o 

mt^A 5 1 t^lKSn. •7'v;U^:7'Ui^+>-gB3 2 0© S$§liJ;'37'-^'«. PDM (Pulse Density Modulatio 

tSi^snTu?,. c:n^-7;i/^yui7+)-gS3 i osu: .5, 

X^Jl'5^yUi7-y-§g3 2 Oti. JlDA^fleliKcD^ffllSgCD^ 20 [ 0 0 5 1 ] T:^D ifn— 2 2 0 ©A/D^^SS 

[0 0 4 91 g«0»C. 7:^oy:3— T'-yi' 2 2 0®A/ 0 0 — 4 0 1 JC^Sn^tl-S. <»:, 

D^^gB2 5 1 (Z>liif^i£Si?g-r-S. T>^X-1''J7-» 4 0 1 7:?-ny2 - A^g§S2 2 2 !C*5li 

ISS2 2 2*<7:?-Di/(i#$7^-i' ©3!^iiST«^Stl>S:;i— A— y->:/"J >if^j$S$r 

T. 7>5^X'f U7-»i^7^-;l':J'2 2 10Ul;»3^§^i 30 f^* 3 ©pgdiJ-^tT^ff-TS J: 5 JC;a:cTli*, 

■r'57:^^^£-AS^SS9Sg2 2 2f±, ^m^tl^Ti-u [0 0 5 2] 0 5 JC^r— SlOT^e^^-v-a >ggD E 

i^<t^*. :>-f:^-;^hu-hcD2' m\zf3.^-^>:f^)> ciii. 7-;/:/^^>:>>?!j-;7>^'j&<ffli,ienT*5 0. -eo 

-A^ilSff2 2 2«, 04t355-rJ:5lC«i6Kt:.S^lt*< cOx>';>(-->3>g6DEC2«. (triangular w 

T^. 7.-1'-y5^h=^^V/'^->^'JgSiroS(5J-SI2 3 1 . 2 3 indow ) Xh-oX. ^<DS:Mfl^Wit'A<O^Ti:. (2) 

2Rt;jteg§2 3 3®*#tttCJ;D, A/D^ffe1i«gSrS8 StlS. 

[0 0 5 3] 

[0 0 5 01 — ^t::. PCM3-x-y i'Tli. l 3~1 (Sell 

Hi(Z) = f Z-' (1) 

i>0 



[82] 

H2(Z) = [ Sz-']^ 

[0 0 5 4] Z.<DXo\ZLX. -rv-j^-v-a >S?DEC 
iai;DEC2lCctO. 1t>yj>y^i^Stil. 02 
4MHzd^^6 4KH2tC{£<;^^. -^LT, x*>/- 
i>3 >ggDEC 2c7511i:^;li, 5^'>>c-->3 >S6D E C 3 



(2) 



e^HSclS:;^c<?D§:3: (3) -zrSit^o cc^Sc^ (3) {c 

§:ti6 4KH2 7)^^»3 2KHzlC{£<>i'5o 
[0 0 5 5] 



I 



{ 11 ) <l^mW^6- 2 0 5 4 5 2 

19 20 

CSS] 

HsCZ) = [ iz-']' (3) 



3>mm\t, s5tc*TJ:-5ic3©[!g{c*utTas?T$ [0 0 6 0] §<iPCM/N-i''>x'f *^e.^?#■fkx-^'*< 

2 4MHz*^e 3 2 kHz IC{£«e)e.n-5<i:l^^tC. ^— $n/i8 tf-y hCDPCM-r— i'Sr. TcWS^ftT^— ^' IC 

/s*— !j->^'j>i^^»c«^tr5i9;sjK^i^®a^{kiaii' #3i-r-5o coctpc. #iiS4i it. s^i^n-5^^ 
d<K5*$n-5. 0 6 05 (a) tfi. ±ie®scsc (1) ~ 10 ^-(tT^— ^'^a-^r-ss-g-. i?#{t^tcffiffl$nfejisij 

(3) €-^^Ufce3^^»<0^«rt (ID-Band ) Srfflt^S IC-r-5. "TJ^b^. «?^'ft^<i:l^fi|cOA^ 

#tt2:3^bTU*. c:n*#M-rn«. MaESc*«Bl^»t a'JX«MfeS'J5ffiti. i1-S5)ii&Tt)S*?T?#-5>J:plC$ 

[0 0 5 7] ^it, ■7=->;*-:J'4 0 i©ai:t$a<t-rs x< sauTsmsnit^i^jgx-^'*. Tcoa^-fbx 

;i'^'4 0 2«. CCITTiS^^G. 7 1 2 JC -^'J^liT*-5)5^-< lca:tfta;'3t--5. 
S-::?ViTA*{i^*JSj^U. -t-LT. xv';*— >3>ja [0 0 6 1] #^Sf 4 1 1 -d^e.a^jSn-S^W' 

(£Ja7-<';P^'ti?iK7^';P^'i«:iS5iJtcSi^L 4 1 2 0 5 IC^T J: 5 IC. iSIM^-f Jl'5'4 0 2CD(S 

(5lh elliptic filter) . -^m^ -< )V^\t3:S<1tny K®®^}gliSfeoTVi-5. 
-OV^-Q&'oX. 2a/\*'f*yK (biquad) ©IfiEi^JgCD [0 0 6 2] CdT, SW^n^T^^" >?^';P8Ug7^-:S' 

[0 0 5 8] 2im7>r';u;5' 4 0 2*^e.ffl:ti$n-5x'C T'u >i''^»S:^<£«e>fcttSit$nTVi5©T. 

x-;^'^c^^^•^br5^^:^S7i^^)-5, jEaigg4 0 3 ^7co:t-A— tf>yij>if^?s§c{ciiS863S:ttn{S;5:e. 

jSM7-(';1':5'4 0 2 Sai;Tai:^Sn-57'-< -e-OIS, draaraliiSI-iSViTt), 06 O (b) 

^Jg5^-^'$, AiSgiJ (A law) X«Mfea'J (m law) T^T-t^JC. «&Sc<?DliJn»Cj;^(t^©«^fe*tg|^$ 

TBtfy hPCMx-:^tC^^tii:^J-r-5. llOt^. P n«.<;5T, §^17 JU^' 4 1 2 MWjSSTl^^-r-S 

cMo^^^^b:^^c■c*^AfealJx«^i^IlJ©a«*t, ^i. so a*stt«tT#-5J:-5:^^tht-r-5. 

g5A»€.-et>ff^;t-5J;^IC^ij-$nTli-5. Ly5:*<t>T, [ 0 0 6 3 1 g«7 w JU^ 4 1 2 ifeiiUXtt'flt^nfc-r 

ffi^ll4 0 3«. ji<i7-f;i'^'4 0 2*jijaUfc-r-l'-:^ v'^S'JU^Jgx— ffiraS4 l 3 ICEPiOSn, CCD 

^';ui®)^x-:S'$§mb, ai#?$n/t?3F#ft;:^scfcj;o «pfli§4 i 3t, S5{c^ri^ic. 2Wi.o^mf^^m-m 

■^x-f tcm:*)-rs, ^rois, ffii®S4 0 3H, bkhz •j>i^^iKS:Jcaji$n-5. c:©i-5;a:aPB^g4 i 3 

[0 0 5 9] c:©j;57iias{cioTffii^$*ifcpcM mt. ^^cosjc (4) -cssn. ■9->yj >^^i^s$ 

x-^'tt, 32^«SS:ai;T«^fi9J)OA#»ceM5Fn^>. 3 2 kHzd^e)6 4 kHztCPSsbS. 
r-Si, ^-©^^©SDA^fflJT, Cl©?J#{l:a§gtiS»© 40 [0 0 6 4] 

^«ST, §®^Fnfe??-^^b5^-5'*ffi^LT7:)-Dy(i [St4] 

Ha(Z) = [ ±Z-']2 (4) 



[0 0 6 5] ^LT. USeoSHSBI NT2©eSM [0 0 6 6] 

(5) TSSn, it>yj >iy^iglLS:* [St 5] 
6 4 kH 2*^8 1. 0 2 4MH 2 {c:;i54i)-5. 



t 



( 12 ) i^M¥6 " 2 0 5 4 5 2 

21 22 

HsCZ) = [ iz-T (5) 



[0 0 6 7) ;i©J:^ICbT-y->yj >i/^fiSSriS;8e) 

[0 0 6 8] >?:$'Jl'2-Aa:PIS4 1 4 tt. ffiPB^Si 
4 1 3©m:^S:SmL.Tl f •;/ KOP DMx-^' icS^tft 

X (z) d<aragi4 1 3om:^«#Ti&o. y 

(z) 3&«x-< v'^;i/2-A^^S4 1 4®a:*3Tf 1 f>;/ 
K©PDMx-5'T*«.. L.fc*<oT. «Pb1S4 1 3 

ililLfcx-^'tt. c:©7'-< A^8iSi4 i 4 

©PDMM^*^ T'-^Jl'f^yUi^-y-aSS 2 0 S:^^bT¥ 
?t7-i';P5'2 2 3 t^lHl^tX-S. ^UT. ¥tt7^'JU^' 
2 2 3**. Aa!iSS4 1 434^&ai;^$n 

siEgas^ic^snfcSi^aEfig^s^^b, s^sns 20 

[0 0 6 9] £k±(D^oU'T^'^^'Jl:n—y'yi/ 4 0 0 
S:ffiffl-rs^&. X'i'>'^';H3— 7'yi7 4 0 0f*gT?X=l 

aafl^&S: (2-wire full-duplex) C)lJDA#miStgt 
4«i5:2aiifi:;^SC (4-wire full-duplex) (O^mWt 

T, *^?giCi5tiT«, v?^';!'^— 7^yi^4 0 Ort 
[0 0 7 0] c©±5l::xzi-«^*S[0P<;t*. S 

my-ov^A 1 2©ai:^«tc, «r^s4 1 3 tafej^Jtcn 

7>X7-c;i'^4 2 ISrSJ^U, -e-LT. 7'->^-:S'4 

0 li:i^{i7-i';i'^'4 0 2iO^^JcM^Sg4 2 2Sr«i^ 
LT. •rx/-^' 4 0 1 OUl:^d^e./t^>::^7^';i/^'4 
2 1 (7)ai;^€:M»L. ilHi:7 ^' 4 0 2 {Cta;^r* J; 
•5JC7a:oTti-5. ^-niCiO. A^>;^7-<-'l':5'4 2 1 

§<i7-f ;t':S'4 1 2i:iaifi7i';i/^'4 0 2t<![)F^fw 40 

^xr]-fi^>&KJS-r«)«8ig^MfTT'5). cro^JTfi, 
/'^7>7.7>c;U5' 4 2 1 «, l-^—)V\\Ry^)V^ 
(single-pole IIR filter) 'BOSl 9 -j-fP I Ry^Jl 
9 (7-lap FIR filter) TlSfigSn. -?-©16f^^KS[tt 

1 6KHZ-CS-5, 

[0 0 7 1] ^tL. ±ti0)^O\ZZi-7=y^/y^)l.^f 
7:?-air3— ?yi7 2 2 0&c;-x^'->-iS';Ua-5^-> 
^74 0 0(c4}-f?fUTIStt-r«.i:^. A'-- tJ->yj > 



-X';/i7 4 0 OTifflS-r«i^lCT#*. L-fcdt-oT, 

"f-i '^9)Vzl—=fvi> 4 0 0Ol0A#fi3OSa 

EStl : lTffiiKSn«:7:?-n;J^:3— r.yi7 2 2 0 
5^^>?5'JH3— ryi'4 OOlc^iJ^SiJi^&SClciO* 

[0 0 7 2] ::<DJ;5Ja:*i^8l«E©agffOfc*fC. *|| 
iSei-t?«. 7':^Pi^3— 5^^572 2 0 ix^ v?^';Hi — 
X':/i74 0 0 t©raiC«i^aP3 0 0=£^ttTViS. 

«i^gS3 0 0tt. ^Sc©inA#iHi«75^e.ffi*$ns^- 
^j'*. ^5J-Sd^afl::&sc-^7.'r-;/5^LTi5i^pcM/\-f 

>yLT^n^n®^*Sf ^)iDA*iiiiifl!iicEpjn-r-5. 
c:©J;^^»ll6P3 0 0T«, ^»«!l^l[{k:3^SC<DX-i' 
•y 5^ > i^ffifg Sr ^ ^ U S: ffl TUST * d 1 7&iT # -5 o 
*^g83 0 0«. J)0A#llISSCD$iJPgf{CiO 

[0 0 7 3] mm<Dmm\Z\i. JnA^A^^-yi^rt^LT 

[0 0 7 4] nax^si^oMmmt. fisiESLicge 

2 1 0 t:©J?|ILTl)DA«lHliS<D*^SI$S£«U. ^VX. 

■7)i^zfui7^^3 1 o*i^5)-fij^a^k:5scTMPb 

T, ^Ti-aifn-y'yi^ 2 2 0<DAyD^^^2 5 1 
?-rx:J';Hi-x<>i7 4 0 0©:^^fl;S54 5 1 {CMS 

■/i'i^-^&3 2 o^m^mitmit:^^xMmi.T. 

i^i'}l=s—7^'y{7 4 0 0(D1M.^&4 5 2(Dmtim'^. 7 
■roifu—^-j{7 2 2 OOD/A^tftg82 5 2{C«i^r 

[0 0 7 5] L/cA^oT, tt]A#0K(7)^JffllgB«, ^;!/ 
5^7'U-i7-y-g53 1 O^^ffiiL. ^5i-fiJ:?iCT, ^S®iD 

xmMmizi^m.-^ntLT-ruifu-'Tyi7 2 2 o^f"^ 

nifn-y'y{7 2 2 0®A/D3!^g52 5 1 Tx W 

f^^ti^Sittn. ^^aox^- >?^';u=i— i7 4 0 0 

iZ^im^n^. ^LT. ^-i )VZl—7'yi? 40 0 
«, 7±ai^zi-T-;/i7 2 2 0<^)A/DSJ^g52 5 l*i 
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t:^^<t\^. simp CMA'f c^x^f i::ai:*3-r-5. 

[0 0 7 6] Mx^^^<Dmmm\t. =f'^)v^-f 
ui7-y-e5 3 2 o^fi#^i-fij^a{k:&^T$!iffli-r*c:i:T. 

gB2 5 2icstt]-r^. -r/i*^^. 7'vjp5^7'V'i7ij-eB3 

2 0«. lJaxm^^<Dmm^<DmmzJ:K), 'r'<i^^}V 
Zl-y'yi7 4 0 0®«^fi54 5 2 Offi^S^^-fiJ^a^t: 

:?-Dyn-7'.yi^ 2 2 0OD/A^tfea52 5 2 fC SI 1)0 

L. -tLT. D/A^ifee52 5 2«. sm*n-5x^ 

to 0 7 7] ^l^T, m^SRS 0 0*n 6 : 1 mMl^m 

i'-y-gss 1 o«, «jr^T^ 1 6(omxm^m<D7i-D^ 

2 2 0OA/D^^S52 5 miA:^J^ 

~mi 6A:^«3»c^ti^nsi^sn, mtim\t. ^^'J 
0 o©»^{bgC4 5 \ <r>xtin\z^m. 

Sit. 'x-7Jl''^-fUi7D-^3 2 OCOXtim^. 20 
x-f xyir 4 0 0Om#a4 5 2 Offl^SSfC 

(^MX^m^cDTi-aifD—T^-yi; 2 2 OcDD/AS!ift 
§52 5 2CDX:^3^i:^tl^tl^lS$n^. Ufc*i-pT. 
C<^)<j;5;iM3tS:^-r«»IIS53 0 0«. 1 6fiCDiDA 

T. l0A#lHl8SS:3s!i^W(::*^-r2>Ct*iT^5J:^l;: 
[0 0 7 8] 

[0 0 7 9] ^-{C, SL I COeSJEibf^gg^i-iZl- 40 

j:mT^mfiSLr^jio\zLftzfc. m:f3<omf^s.unm 

[0 0 8 0] SHfc. ii-5^yi7&, 7:^□^^«#^as 
u^tf"^ i^^)\^m^mm&^t\z^mLTm^r^^ 

'^mtf3ii>. 50 



[0 0 8 1] mcaJc. #iaA#lH]^tS8£$tiSn-7^ 

tT. ^5^f!l:*^S^tiT^<COlnA«S:-:PCD5^^ 
[0 0 8 2] ^StC, n— T^yi^tcijtiT. J^oi^^t 

it (SNtt) (D^mm^\zS:mzf3.^, 

mi) ^^B^iz^iiaxmiBimomi^meim. 
[0 2] 01 ic^-rsL I c(Dm^mi^-rfH&<Dmm 
0. 

[S3] ^Hz^-r:3—7''y^yy^JU^'<om0^m'S:^ 
[04] 03fC3^r7:hny2-A^P!S§O^^^J$^ 

[0 5] m3\z^-r^^-:^i^;uzi-y'y^\zi5»^m^ 
n=SPm^(DmWz'D\^^TWi^-t^:fnyi7m. 
[06] S^ffi^$:7^->;!<-->3 >X«aFBl-r-5®gT 

©fijiiM«*^-r!}#i±0. 

[0 7] ^3\Z^T5^^z^^'Ji'Z-A^m^C0m&mt: 

[0 8] llDA#lHl8S®S!3}E«»JSa^-r«^0o 
[0 9] 0 8lwSRrSL I C<DrtgBO^fi£0. 

[^^#©i5^w] 

1 0 0 ii!«ffSL I cm 

2 0 0 i&msmifm 

2 10 ^SmiESLICgg 

2 2 0 7i-aifn-y'yi7 

22 1 7>f^X'r »JT->>i/'7^';P5' 

2 2 2 7:^Dy2- A^SSgl 

2 2 3 Jp?t7^;P:S' 

2 3 1. 2 3 2 

2 3 3 tfclSilf 

2 5 1 A/DSg^gP 

2 5 2 D/A^^S6 

3 0 0 

3 10 ■7;i/g^yui7-ttg6 

3 2 0 x^;u5^yui7-y-gB 

4 0 0 f'-f yf^JVn—'r-yi^ 
4 0 1 x->> — ^' 

4 0 2 

4 0 3 jEffig 

4 1 1 #!il§ 

412 Sfi^^JUiS' 

4 1 3 m?s^ 

4 14 x-< v^'^l'T- Ai 
4 2 1 /\*^>7.7-<;i'^' 



4 2 2 

4 5 1 i^mm 
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